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RX J0942.7— 7726AB: an isolated pre-main sequence wide binary 
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ABSTRACT 

We report the discovery of two young M-dwarfs, RX J0942. 7-7726 (Ml) and 2MASS 
J09424157— 7727130 (M4.5), that were found only 42 arcsec apart in a survey for pre-main 
sequence stars surrounding the open cluster rj Chamaeleontis. Both stars have congruent 
proper motions and near-infrared photometry. Medium-resolution spectroscopy reveals that 
they are coeval (age 8-12 Myr), codistant (100-150 pc) and thus almost certainly form a true 
wide binary with a projected separation of 4000-6000 AU. The system appears too old and 
dynamically fragile to have originated in r\ Cha and a traceback analysis argues for its birth 
in or near the Scorpius-Centaurus OB Association. RX J0942.7— 7726AB joins a growing 
group of wide binaries kinematically linked to Sco-Cen, suggesting that such fragile systems 
can survive the turbulent environment of their natal molecular clouds while still being dis- 
persed with large velocities. Conversely, the small radial velocity difference between the stars 
(2.7 ±1.0 km s _1 ) could mean the system is unbound, a result of the coincidental ejection of 
two single stars with similar velocity vectors from the OB association early in its evolution. 
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1 INTRODUCTION 

Since the discovery of a group of youn g stars associated with 
the 'isolated' T Tauri star TW Hvdrae dde la Reza et all 1 19891; 
iGregorio-Hetem et all 1 19921 : iKastner et all Il997h it has become 
clear that the solar neighbourhood is bestrewn with sparse as- 
sociations of stars with ages substantially le ss than the Pleiades 
jZuckerman & Sondl2l)04tlTorres et al.ll2008l) . Although members 
of these young associations share similar kinematics, ages and 
distances, their proximity to us means they are spread over vast 
swathes of sky. 

The youngest and best-characterised of the groups 
are associated with the n earby (5,1 P c ) bright stars 
TW Hvdra e (~10 Myr: IWebb et alj Il999h. 8 Pictoris 
(~12 Myr; iBarrado v Navascues et al.1 1 19991 : Zuckerm an et al.1 
2001a). and the n eighbouring rj and e Cha ma eleon- 
tis (<8 Myr: | Mamaiek. Lawson. & Feigelsonl 1 1 9991; 



Feigelson. Lawson. & Garmirel 120031 : iMurphv. Lawson. & Besselll 
20 id hereinafter MLB 101. All four associations are located 



in the southern hemisphere around the Scorpius-Centaurus OB 
Association (Fig. [TJ, t he closest site of recent lar ge-scale massive 
star formation (Blaauw 19641 Ide Zeeuw et al . 1999). 

Much work has been done t o und ers tand their origins (e.g. 
Mamaiek 1 Lawson. & Feigelsonl l2000l: iMamaiek & Fei gelson 
20011 : Isartori. Lepine. & Diasl 120031: iMakarovl 120071: 
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IFernandez. Figueras. & Torral 120081) . Most recently, Orteg a et alj 
d2009h undertook a detailed kinematic study of the region and 
concluded that the groups were likely formed in small molecular 
cloudlets on the outskirts of the Lower Centaurus Crux (LCC) and 
Upper Centaurus Lupus (UCL) subgroups of Sco-Cen, triggered 
into star formation by the bulk flows and shocks formed by 
colliding stellar-wind and supernovae-driven bubbles around 
the subgroups. With the exception of the denser rj Cha cluster, 
which a ppears to have only recently lost its natal molecular 
material dMamaiek et alj |2000|) . the cloudlets later dispersed to 
reveal spar se, unbound association s of stars with similar ages and 
velocities. IFernandez et al.1 a2008h proposed a similar scenario, 
with the star formation agent being the passage of a spiral density 
wave through the region. 

Such models a re reminiscent of the 'in-situ' star formation 
process proposed by iFeigelsonl d 19961) to explain the discovery of 
isolated pre-main sequence (pre-MS) stars around the Chamaeleon 
and Taurus-Auriga dark clouds. Under this scenario, stars born in 
different parts of a molecular cloud inherit the region's turbulent 
velocity dis persion, whic h can be up to 10 km s~ on scales of 
10-100 pc dLarson|[l98ll) . In the maximal case, 10 Myr-old stars 
can hence be dispersed up to ~100 pc away from the main cloud 
(1 km s _1 ~ 1 pc Myr -1 ), several tens of degrees on the sky at the 
distances of these complexes. Young, unbound associations such 
as TW Hya and B Pic were presumably dispersed from Sco-Cen 
in a similar manner, but with smaller internal velocity dispersions 
(1-2 km s" 1 ), appropriate for their smaller spatial scales. 

In this article we describe the discovery and characterisation 
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Figure 1. Orthographic projection of the southern sky, with RX J0942AB 
(black star), r] Cha (orange triangle) and members of the e Cha (open trian- 
gles), TW Hya (green triangles), /3 Pic (blue stars), Columba ( open circles) 
and Carina (red crosses) Associations fro m iTorres et al 1(l2008l) The three 
subgroups of the Sco-Cen OB Association jdeZeeuw*etalir999l) dominate 
the field around the Galactic equator (thick dashed line, with b = ±20°). 
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-7726 and 2MASS J0942 








RX J0942.7-7726 


2MASS J0942 


Source 1 


K. A. (JZUUUJ 


HQ A 1 AO AT 

uy 42 4y.oz 


HQ AO A 1 ^ "7 

uy 4Z 41 .j / 




Decl. (JZUUU) 


*7"7 OA /in c 

— / / Zo 4U.o 


*7"7 n n n 




Spectral Type 


M 1 


JV14.J 


this work 


V (mag) 


13.59 




P06 


i (mag) 


11 AO 

1 1 .4y 


14. 1 1 


DENIS 


i — J (mag) 


1 1 T7 
l.lZ/ 


1 "71A 
1. / ZO 


ZMAoo 


flct cos 5, 


(-23, +17) ±6 


(-16,+23) ±9 


PPMXL 


(mas yr — 1 ) 


(-20, +8) ±7 


(-22,4-13) ±5 


SSA 




(-25, +21) ± (1,3) 




UCAC3 


RVfkms" 1 ) 


20.7 + 0.4 


18.0 ±0.9 


this work 




16.4 + 2 




C97 




18.5 ± 0.6 




FEROS 


vsini (km s ) 


9 + 3 




C97 


Ha EW (A) 


-3 


-7 


MLB 10 


Li I EW (mA) 


450 ± 50 


350 ± 50 


MLB 10 




490 ± 15 




C97 


log L x /L hol 


-2.66 + 0.18 




A97 



Weighted average 


RV(kms- 1 ) 


19.9 + 0.5 


this work 


Ha, PS (masyr -1 ) 


(-21, +19) ± (5,5) 


PPMXL 



(1) P0 6: |Padgett et alj <2006l). C97:ICovino et alj fl997l) , A97: lAlcala et alj 
ll997l) . MLB10: lMurphv et all told) , SSA: SuperCOSMOS. 



of a pair of isolated, young, low-mass stars with common ages, 
distances and kinematics. Only 42 arcsec apart, we will show they 
form a wide (4000-6000 AU) ~10 Myr-old binary system which 
may have been born in the region surrounding Sco-Cen, near one of 
the young groups described above. As such wide, fragile systems 
are prone to disruption by TV-body encounters, they offer insight 
into the dynamical conditions throughout the formation and evolu- 
tion of sparse young groups and associations. 

2 RX J0942.7 7726 AND 2MASS J0942 

RX J0942.7-7726 (=2MASS J09424962-7726407) and 2MASS 
J09424 157 -7727 130 (hereinafter 2 MASS J0942) were identified 
by MLB 10 (see also lMurphy||2012l) in their survey for dispersed 
members of the southern open cluster r\ Chamaeleontis (age 5-8 
Myr, d — 94 pc). They are located 3.5 degrees to the north-east 
of rj Cha, between the cluster and the neighbouring e Cha Asso- 
ciation (3-7 Myr, 90-120 pc). The Lower Centaurus Crux sub- 
group of the Sco-Cen OB Association is immediately northward, 
with an estimated age of 11- 17 Myr and a distance of 110-120 pc 
dPreibisch & Mamaieldl2008h (Fig.Q}. 

Although 2MASS J0942 lay within ~1 mag of the empir- 
ical 77 Cha isochrone and had an intermediate gravity sugges- 
tive of youth, it was rejected as a cluster member by MLB 10 
due to a low Li I A6708 equivalent width compared to known 
members (~350 mA; see 35T21 RX J0942.7-7726 was similarly 
excluded on account of its bad kinematic solution and colour- 
magnitude diagram (CMD) placement. At the time, MLB 10 noted 
that RX J0942.7-7726 may be an outlying member of LCC but 
did not recognise it lay only 42 arcsec from 2MASS J0942 and 
possessed a similar proper motion and radial velocity (TableQJ. 

RX J0942.7-7726 was found to be the Weak-lined T 



Tauri Star (WTTS ) coun terpart to a ROSAT X-ray detection by 
Alcal a et al 1 41995L Il997h during their survey of Chamaeleon X- 
ray sources. They obtained low-resolution spectroscopy which con- 
firmed the youth o f the star and assigned a spectral type of K7-M0. 
ICovino et al] J 19971) refined the spectral type to M0, and from a 
high-resolution (R ~ 20, 000) spectrum derived a stellar rotational 
velocity (7jsini w 9 km s _1 ), radial velocity (16.4 ± 2 km s _1 ) 
and strong lithium absorption (EW = 490 mA). No close compan- 
ions have been found around the star, down to sep arations of 0.13" 
and a Jf-band contrast of <3.8 mag (Kohler 2001). 

2MASS J0942 is not as well characterised. Aside from sur- 
vey photometry and astrometry, and the spectroscopy presented in 
MLB 10, the mid-M pre-MS star remains largely unstudied. 

Observed parameters for each star are given in Table [T] 
The radial velocities in the table are updates to the multi- 
epoch, medium-resolution (R = 7000) values described by 
MLB 10 and are derived from 7-10 observations of each star. 
As orbital motions are generally negligible (<1 km s _1 ) in 
this regime, the components of wide binaries should have kine- 
matics that agree within errors. While their mean radial ve- 
locities only agree at the 2.7cr level, RX J0942.7— 7726 and 
2MASS J0942 have congruent pr oper motions in both the Su- 
perCOSMOS dHamblv et at] l200ll) and extended Position and 
Proper Motion (PPMXL: iRoeser. Demleitner, & Schilbachll20ld) 
catalogues (RX J0942.7-7726 is also found in UCAC3). We adopt 
the proper motions from PPMXL as it is the largest homogeneous 
astrometric catalogue on the International Celestial Reference Sys- 
tem currently available and (unlike the higher-precision UCAC3) 
returns matches for both stars. A Digitized Sky Survey finder chart 
for the system is plotted in Fig. [2] For the sake of brevity we here- 
inafter refer to it as RX J0942AB. 
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Figure 2. 3' X 3' DSS2-IR finder chart centred on the ROSAT position of 
RX J0942.7— 7726 (red cross). The la uncertainty in this X-ray position is 
~20 arcsec, comparable to the 22 arcsec offset between it and the optical 
position. 2MASS J0942 was not detected by ROSAT. The optical sources of 
RX J0942.7-7726 and 2MASS J0942 are 42 arcsec apart. Their PPMXL 
proper motions are shown in red and trace the expected motion on the sky 
over ~2000 years. Thin grey arrows depict the ±1ct error bounds. 
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Figure 3. The 768 stars within 10' of RX J0942AB with iJHK pho- 
tometry and PPMXL proper motions. The two blue labelled points are 
discussed in t he tex t. Top-left: Colour-magnitude diagram with a 12 Myr 
Baraffe ^etaD jl998l) isochrone at 150 pc for reference. Top-right: 2MASS 
two-colour di agram with dwarf (solid line) and giant (dashed) locii from 
iBessell & Brettfll988l) . transformed to 2MASS colours. Bottom-left: PP- 
MXL proper motions. The cross shows the weighted average proper motion 
of RX J0942AB. Bottom-right: The 10' radius field on the sky. 



3 OTHER STARS IN THE VICINITY 

Because RX J0942AB lay at the bottom of the ±1.5 mag selec- 
tion band in the r\ Cha CMD, there may be other young stars in 
the immediate vicinity of the pair that were missed by MLB 10. 
Fig.|3]shows the 768 stars within 10 arcmin of RX J0942.7-7726 
with DENIS and 2MASS photometry and PPMXL proper mo- 
tions. Only two stars have elevated positions in the CMD simi- 
lar to RX J0942AB. Star A (2MASS J09405860-7720117) lies 



stars. Given the low spatial density of pre-MS stars in the re- 
gion dAlcala et al]| 19971 . MLB 10), it is unlikely that two such stars 



at the edge of the 10 arcmin field but has similar photometry to 
RX J0942.7— 7726. However, its 2MASS colours are giant-like and 
its proper motion is significantly smaller. HD 84964 is a Kl star 
that lOlsei] fl994) identified as a giant from Stromgren photometry. 
We note it has 2MASS colours consistent with an early K-giant and 
E(B — V) ~ 0.2, the reddening attributed to the region (see ij4]l. 
Although HD 84964 is only 1.5 arcmin from RX J0942AB and has 
a proper motion vector near both stars, it is likely unrelated. 

To confirm this we observed HD 84964 and Star A with 
W;FeSAR7000 (see gj) on the ANU 2.3-m telescope in 201 1 July 
and found them both to be mid-K stars (from visual comparison to 
radial velocity standards) with strong Ha absorption and negligi- 
ble (<50 mA) Li I A6708 equivalent widths. Their radial velocities 
(67 ± 2 km s _1 and 1.4 ± 2 km s , respectively) are also incon- 
sistent with either RX J0942.7-7726 or 2MASS J0942 (weighted 
mean velocity 19.9 ± 0.5 kms" 1 ). 

We now address the likelihood that RX J0942AB is a true 
wide binary, rather than the chance alignment of unrelated young 
;. Given the low sp a 
i dAlcala etalJll997U 
should lie only 42 arcsec apart and share similar kinematics. To 
qualify this statement we considered the ~2.5 x 10 5 cross-matched 
2M ASS/DENIS detections within 3 degrees of RX J0942AB. Of 
the 1574 stars lying in a band ±1 mag around around both stars 
with (idenis — J2mass) > 1, 819 had a PPMXL proper mo- 
tion within 20 mas yr _1 of RX J0942AB. Using these 819 stars 
we performed a nearest neighbour analysis, after correcting for 
isolated pairs (where ^ab = c^ba)- Of the 567 unique nearest- 
neighbour distances, only four are less than 42 arcsec. This im- 
plies that the chance alignment probability of RX J0942AB is 
only P(d < 42") = 4/567 = 0.7 ± 0.4 per cent (Poisson er- 
ror). Even ignoring their obvious youth, it is thus highly unlikely 
RX J0942AB is the coincidental alignment of two unrelated M- 
dwarfs with similar proper motions. To confirm binarity requires 
showing that RX J0942.7-7726 and 2MASS J0942 are coeval, 
codistant and have congruent space motions. 



4 INTERSTELLAR REDDENING TO RX J0942AB 

Assuming an M0 spectral type, lAlcala et alj d 19971) used the 
(V - I c ) colour of RX J0 942.7-7726 t o deri ve a reddening 
of E(B - V) = 0.27 mag. ISartori et al.1 d2003l) found a lower 
value (0.17 mag) from comparison to updated model atmosphere 
colours, again using an M0 spectral type. The integrated redden- 
ing in the direction of the system i s E(B — V) = 0.34 mag 
dSchlegel. Finkbeiner. & Davisll 19981) . 

However, these are likely overestimates of the true redden- 
ing to RX J0942AB. In MLB 10 we estimated the reddening to- 
wards 2MASS J0942 to be negligible from its synthetic (R - I)c 
colour. This is consistent with the study of iKnude & Hod J 19981) . 
who estimated the extinction in the region as a function of distance 
using Hipparcos. While RX J0942AB lies just outside their sur- 
veyed area, they found that the reddening within 150 pc is small 
(<0.05-0. 1 mag) but increases b y a factor of four at the distance of 
the clouds (160-200 pc, also see lwhittet et aljl997l) . Furthermore, 
the position of RX J0942AB in the 2MASS two-colour diagram 
(Fig.0 does not support large reddenings. Comparing the photom- 
etry of RX J0942.7-7726 and 2MASS J0942 to that of (unred- 
dened) rj Cha members again suggests E(B — V) < 0.1 mag as an 
upper limit on the reddening to the system. 
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Figure 4. WiFeS i?,3000 spectra of RX J0942.7-7726 and 2MA SS J0942 
Shown for comparison are two members of rj Cha as observed bv lLvo et alj 
120041) : RECX 4 (Ml .3) and RECX 9 (M4.4). All the spectra have been nor- 
malis ed at 7500 A. The WiFeS spectra are smoothed to the same resolution 
as the lLvo et alj observations. 

4.1 Observations 

To garner conclusive spectral types and robust reddenings we ob- 
served RX J0942.7-7726 and 2MASS J0942 with the Wide Field 
Spectrograph (WiFeS) on the ANU 2.3-m telescope during 2011 
July. The i?3000 grating and RT560 dichroic yielded a spectral 
resolution of R — 3000 with wavelength c overage from 5300- 
9600 A. Because WiFeS jDopita etal1l2007h is an integral-field 
spectrograph, care was taken to align each star on the same im- 
age slices to ensure accurate flux calibration. The frames were re- 
duced using IRAF and FIG AR (J] ro utines in a similar m anner to that 
described in iMurphvl d2012l) and iRiedel et all < l201ll) . After flat- 
fielding against a quartz-iodine lamp, extraction and wavelength 
calibration, each spectrum was corrected for telluric absorption us- 
ing a contemporaneous observation of the DC white dwarf EG 131. 
Prior to forming the telluric spectrum, the weak Ha and He I A5876 
stellar lines were removed from the otherwise featureless white 
dwarf spectrum. The spectra were finally flux calibrated to remove 
the remaining instrumental effects using EG 131 as a flux standard. 
WiFeS #3000 spectra of RX J0942.7-7726 and 2MASS J0942 
are plotted in Fig. [4] w i th r\ C ha members RECX 4 and 9 from 
ILvo. Lawson. & Besselll 12004) for comparison. 



4.2 RX J0942.7-7726 

To determine a spectral type for RX J0942.7— 7726 we compared 
its flu x-calibrated spec t rum to the SDSS M-dwarf template spec- 
tra ofjBQchmsknjTal] ( 12007!) and the r\ Cha members observed 
bv lLvo et alj d2004l) . A visual comparison immediately showed an 
M0 spectral type was a poor match to the observed spectrum, irre- 
spective of the assumed reddening. However, the Ml SDSS tem- 
plate and the Ml. 3 77 Cha member RECX 4 both gave excellent 
matches (see Fig. [4}, We tried de-reddening the observed spec- 
trum but in all cases it was best fitted by the Ml te mplates and 
negligible reddening. The broad-band photometry of lAlcala et alj 



1 see http://www.aao.gov.au/figaro/ 



d 19951) and IPadgettetafl 12006) also suggest littl e or no redden - 
ing when compared to the average Ml colours of iBesselH dl99ll) . 
The previous M0 spectral type gave inconsistent reddenings of 
—0.02 < E(B — V) < +0.17 mag, depending on the colour 
index used. In light of these updated observations, we reclassify 
RX J0942.7— 7726 as an Ml star with negligible reddening. 

4.3 2MASSJ0942 

The only previous spectral type for 2MASS J0942 (M4.6), was de- 
termined by MLB 10 solely from (R — I)c synthetic photometry. 
The emergence of molecular bands (e.g. TiO, VO, CaH) in the spec- 
tra of M-dwarf s enable a spectral type determination that can be ef- 
fectively reddening-independent. To determine a spectral type for 
2MASS J0942 w e adopted a selection of molecular indices from 
the compilation of Riddick et al. (2007) which have been shown to 
vary smoothly with spectral type across the mid-M subclasses (see 
their Table 3). These gave an average spectral type of M4.6 ± 0.2. 
The agreement between this and the spectral type derived from 
broad-band photometry immediately suggests any reddening to- 
wards 2MASS J0942 must be small. Indeed, visual c omparison 
of 2M ASS J0942 to the M4.4 r) Cha member RECX 9 dLvo et alj 
120041) shows an excellent match (Fig.[4j, with an upper limit for the 
reddening of E(B - V) < 0.1 mag. Similarly, 2MASS J0942 has 
an earlier spectral type than ECHA J0841.5-7853 (M4.7), but is 
later than the M4 SDSS standard, regardless of reddening. 

Finally, we computed synt hetic photome try on the WiFeS 
spectrum using the passbands of Bessell (2005). This gave (R — 
I)c = 1.85 ± . 03 an d a spectral type of M4.8, based on the re- 
lation of lBesselll dl99ll) . The new colour agrees with that derived 
from the DBS spectrum in MLB 10 (1.80 ± 0.03). We adopt a spec- 
tral type of M4.5 as a sensible compromise between the various 
estimates, with an uncertainty of ±0.3 subclasses for both stars. 
This includes any residual reddening and flux calibration errors. 



5 AGE OF RX J0942AB 

We noted in MLB 10 that 2MASS J0942 and RX J0942.7-7726 
appeared to be slightly older than the immediately adjacent 5- 
8 Myr r\ Cha cluster. This was based on their smaller than expected 
Li I A6708 equivalent widths and the more dwarf-like gravity of 
2MASS J0942 when compared to mid-M r\ Cha members. Obtain- 
ing a robust estimate of their ages (and demonstrating their coeval- 
ity) is crucial in confirming the true binary nature of RX J0942AB. 

5.1 Low-gravity features 

The strength of the Nal A8183/8195 absorption double t is highly 
dependent on surface gravity in mid-to-late M-ty pe stars dLvo et alj 
120041 ; ISlesnick, Carpenter. & Hillenbrand] I2OO6). It can therefore 
be used as an age proxy for pre-MS stars contrac t ing to wards 
their main sequence radii. lLawson. Lvo. & B"es sell (2009]) used 
Nal doublet strengths to rank the ages of several young associa- 
tions in the solar neighbourhood at a resolution of 1-2 Myr. While 
there is some scatter in the gravity indices for each association, 
the mean trends (Fig. [5} agree completely with the isochronal (and 
lithium depletion, see S |5.2t age ranking of the groups. 

To place RX J0942AB in Fig. [5] we computed the same Nal 
index, J Fsus-sm/ J -Fsi76-8200, after smoothin g the WiFeS 
-R3000 spectra to the R ~ 800 resolution of the lLawson et alj 
data and resampling to the same wavelength scale. As expected 



An isolated pre-main sequence wide binary 5 




0.5 



1.0 



AP Col (M4.5) 
2MASSJ0942 
, 13 Pic 

TWA 

Cha 
Cha 



Giants 



1.5 

R-I 



2.0 



2.5 




TWA 5B 
V 

I 2MASSJ0942 



4500 



4250 



4000 



3750 3500 
T, a [K] 



3250 



3000 



Figure 5. Mean Na I A8200 indices for RX J0942AB and members of young 
associations from Lawson et al. ( 2009), compared to field dwarfs and gi- 
ants. The recently-discovered ~40 Myr-old Argus member AP Col is also 
plotted. 2MASS J0942 has a similar intermediate gravity, suggesting an age 
around 12 Myr. Errors were estimated from differences in the telluric cor- 
rection, smoothing and multiple observations. The scatter around each mean 
trend is similar to that seen in the field dwarfs (shaded region). 



Figure 6. Lithium equivalent widths of RX J0942AB compared to other 
young associations from da Silva et al. ( 200^); r\le Cha (3-8 Myr), TW Hy- 
drae (8-10 Myr), Pic (~12 Myr), Tucana (~30 Myr) and AB Doradus 
(70-120 Myr). Open symbols are the new r\ Cha candidates from MLB 10. 
Low-order polynomial fits are shown for each association. The dashed line 
gives the approximate location of the Pic lithium depletion boundary. 



for an Ml star, RX J0942.7— 7726 is not discernible from older 
field dwarfs in this diagram. In constrast, 2MASS J0942 has a 
gravity index between dwarfs and giants, consistent with an age 
equal or greater t han that of the f3 Pic Association (10-12 Myr, 
iTorres et al. 2008). We estimate an approximate upper age limit for 
2MASS J0942 in this diagram of 40-50 Myr by comparing the star 
to AP Columbae, a recently id entified, nearby (8. 4 ±0.1 pc) mem- 
ber of the Argus Association dRiedel et al.l l201 1). Both stars have 
similar spectral types (~M4.5) but AP Col has the stronger dou- 
blet strength, indicative of a slightly older age. This has been well- 
established as 40-50 Myr through a variety of methods, including 
HR-diagram placement, lithium depletion and accurate kinematics. 

5.2 Lithium measurements 

Stars that achieve temperatures greater than ~2.5 x 10 6 K in their 
cores will start to burn lithium. The deep convection zones in 
low-mass stars ensure that once lithium burning has begun it will 
rapidly deplete the element throughout the star. Hence, the amount 
of lithium depletion seen in low-mass stars can serve as a mass- 
dependent clock over pre-MS time-scales. We plot in Fig.|6]the Li I 
A6708 equivalent widths of 110 K an d M-dwarfs from the high- 
resolution study of Ida Silva et alj d2009l) . who investigated lithium 
depletion i n many of the rec ently-identified young associations re- 
viewed bv lTorres et aild2008l) . Equivalent wi dths for RX J0942AB 
are plotted, with the high-resolution value of ICovino et alj d 19971) 
(490 ± 15 mA) use d for RX J0942.7-7726. Following the 
work of Ida Silva et all effective temperatures were estimated from 
{V - la) (RX J0942.7-7726) an d (R - I) c (2MASS J0942 ) 
colours and the transformation of iKenvon & Hartmannl d 19951) . 
While improved cont emporary M-dwarf temperature scales exist 
in the literatur e (e.g. lLuhman et a l. 2003), f or consistenc y with the 
Ida Silva et al.1 sample we adopt the lKenvon & Hartmannl scale. The 
exact choice of transformation used in Fig.[6]is unimportant as we 
are interested only in relative ages. 

RX J0942.7-7726 has a Li I A6708 EW consistent with the 



8-10 Myr-old TW Hya Association, some of whose late-type mem- 
bers have already begun to show significant depletion. We discuss 
the three TWA members with T cff < 3700 K and EW < 400 mA 
briefly below. T WA 16 is among th e group of members (TWA 14- 
19) proposed by IZuckerman et al.1 d2001bl) that lie south of TW 
Hya near HR 4796. By c omparing photometric rotational periods, 
lLawson & Crausd d2005h claimed TWA 14-19 are in fact back- 
ground LCC members. TWA 20 was rejected as a TWA member by 
ISong. Z uckerman. & Bessell l d2003j) based on its low lithium EW. 
iMama iek (2005) and lTorres et al.l d2008l) have computed kinematic 
distances to TWA 16 and 20. Compared to the 90-1 10 pc distance 
to the inner edge of LCC, their ~70 pc distance means both stars 
are likely true outlying TW A members (however TWA 20 is a sus- 
pected spectroscopic binary; Jayawardhana et al. 2006). TWA 5B is 
a confirmed member with a distance of 45 pc dMamaiekl2005l) . The 
accelerated lithium depletion seen in these three stars is likely re - 
lated to surface activity or rotation dKing et al.l2O10l ; |jeffriesl2 OO6). 

Lithium depletion is already well advanced in the ~12 Myr- 
old f3 Pic Association, with a steep decline in EW visible down to 
its lithium depletion boundary (LDB, dashed line). The mass sensi- 
tivity of lithium burning means that stars less massive than this limit 
still retain appreciable amounts of the element. RX J0942.7— 7726 
is not as depleted as the early-M type members of j3 Pic. We there- 
fore estimate an upper age limit of ~12 Myr from Fig. [6] Depletion 
ages for single stars must be interpreted with caution however, as 
star-to-star variations within an association (see above) can imply 
vastly different ages for a presumably coeval population. 

Like RX J0942.7-7726, 2MASS J0942 also has a level of 
lithium depletion consistent with a j3 Pic or TWA-like age, appear- 
ing older in this diagram than r\ and e Cha members. The star is 
cooler than the /3 Pic LDB so we cannot use this to constrain its 
age. It is however slightly warmer than the LDB of the open cluster 
IC 23 91, which IBarrado v Navascues. Stauffer7 & Jayawardhana 
d2004h place at (R - I) c « 1.90 (spectral type ~M5). 
The detection of significant lithium absorption in 2MASS J0942 
(R — I = 1.85) implies it m ust be younger than the 
lithium age of IC 2391, which both IBarrado v Navascues et alj 
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d2004l) and Ijeffries & Oliveiral d2005l) find to be 50 ± 5 Myr. 
Despite lithium depletion ages appearing systematically older 
than isochronal ages from Hertzsprung-Russell diagra ms (see 
ISong. B essell. & Zuckermanl 120021 ; lYee & Jenser] |2010L among 
others), the relative ages still stand and 2MASS J0942 appears 
younger than IC 2391 (main s equence turn-off age ~35 Myr; 
IBarrado v Navascues et alj|2004l) . 



5.3 Activity: X-ray emission, Ha and rotation 

Young low-mass stars are well-known to possess active coronae 
and chromospheres, which are ma nifestations of their strong mag - 
netic fields and fast rotation rates dFeigelson & Montm erle 1999). 
Unfortunately for reliable age determinations, M-dwarfs have a 
long a dolescence, with enhanced a ctivity that can last for many Gyr 
(e.g. lHawlev. Gizis. & Reij|l996h . The diagnostics outlined below 
are therefore necessary but insufficient indicators of youth. 

X-ray emission fro m RX J0942.7— 7726 was identified from 
ROSAT observations by lAlcala et"ai] dl995l [l997h . They found a 
saturated ratio of X-ray to bolometric luminosity typical for young, 
low-mass stars, log(i x /iboi) = -2.66 ± 0.18. Old field M- 
dwarfs can possess similar levels of emission, so the detection 
of X-rays from the star cannot constrain its age. No X-rays have 
yet been detected from 2MASS J0942, though given the limiting 
flux of the ROSAT All Sky Survey (2 x 10 -13 erg cm -2 s" 1 ; 
Schmitt, Fleming, & Giampapa 1995), in the absence of flares an 
M4.5 star with saturated X-ray emission would need to lie within 
~30 pc (10 Myr age) or ~20 pc (40 Myr) to have been detected by 
the satellite. 

Both stars exhibited weak Ha emission throughout the WiFeS 
observations (Table[T}. No emission variability was detected within 
the measurement uncertainties on time-scales of days to months. 
The low levels of emission (|EW| sC 7 A) are the result of qui- 
escent chromospheric activity, not flares or accretion from a cir- 
cum stellar disc, which ar e characterised by strong, variable emis- 
sion dMurphv et alj20lH) . Similar levels are observed in older field 
dwarfs. 

The rotation of a star (v sin i) may be used as a crude clock, 
as young stars are expected to rotat e rapidly and spin-do wn as they 
age. From their echelle spectrum, ICovino et alj d 19971) measured 
v sini = ^Skms" 1 for RX J0 942.7-7726. In a sample of 123 
M-dwarfs, iBrowning et al.1 d2010h found only seven stars rotating 
faster than their v sin i ~ 2.5 km s _1 detection limit. They further 
estimated < 10 per cent of all early-M stars are detectably rotating. 
The measurement of significant rotation in the RX J0942.7— 7726 
(Ml) is therefore more (albeit qualitative) evidence of its youth. 



5.4 Infrared observations 

RX J0942.7— 7726 was observed as pa rt of the Spitzer Spa ce Tele- 
scope Cores to Discs (c2d) programme (Padgett e t al .120061) . No ex- 
cess emission above photospheric levels was detected out to 30 p.m, 
which would otherwise indicate the presence of a dusty circum- 
stellar disc. Both stars also show no excess emission to 22 (im 
in the Wide-field Infrared Survey Explorer All-Sky Data Release 
dCutri et al]|2012l) . This generally implies an age greater than 5— 
10 My r, by which time most inner discs are observed to have dissi- 
pated dHernandez et al.ll2008l) . However, such a relation only holds 
in a statistical sense (there are still strong disk excesses seen in sev- 
eral TW Hya and /3 Pic members for instance) and is complicated 
by the fact that binary disk lifetimes (especially in the presence 
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Figure 7. Colour-magnitude diagram for confirmed members of the Pic 
Assoc iation with trigonometric o r kinematic distanc es from iTorres et al.1 
12008). Photometry is taken from lTorres et al.l d2006|). Hipparcos an d DE- 
NIS. The empiric al 10 Myr Pic isochrone from lTorres et al.l d2008h (after 
ISiess et alj2000l) is also plotted. 

of a w ide companion) are not well-constrained (e.g. iKastner et alj 
l2012h . 

5.5 Age of the system 

The two most quantitative age indicators - surface gravity and 
lithium depletion - yield an age for both stars similar to that of the 
TW Hya and /3 Pic Associations, around 8-12 Myr. While the grav- 
ity index of Fig. [5] cannot constrain the age of RX J0942.7— 7726 
(and hence coevality), the star's position in Fig. [6] restricts its age 
to <12 Myr. The lithium data for 2MASS J0942 is also consistent 
with this value, which agrees with the gravity-derived age of the 
star. None of the other, more qualitative age indicators (X-ray and 
Ha emission, measurable rotation, lack of IR excess) contradict 
these estimates. We therefore conclude that RX J0942AB are a pair 
of coeval pre-MS stars with an approximate age of 8-12 Myr. 

6 DISTANCE AND KINEMATICS 

To estimate the distance to RX J 0942AB, we first used 
the theoretical pre-MS isochron es of iBaraffe et al. I d 19981) and 
ISiess. Dufour. & Forestinil d2000l) , after transforming them to the 
observed (idenis, J2mass) colour-magnitude space. Distances 
were found by minimising the square of the resid uals between 
the iso chrone and the observed photometry. For the Baraf fe et alj 
(1998) models, the estimated distances ranged f rom 121-250 pc , 
depending on the adopted age (20-5 Myr). The lSiess et a 1. (2000) 
isochrones gave significantly smaller distances, 99-176 pc for the 
same range of ages. Both stars appeared to be codistant in each set 
of models. In the extreme case, an age of 1 Myr (100 Myr) yielded 
distances of 570 pc and 400 pc (65 pc and 35 pc), respectively. 
Such extreme ages are all but ruled out by the spectroscopic indi- 
cators. Furthermore, the low reddening to the system restricts its 
distance to within 150-200 pc (see SQ. Reddening the isochrones 
by the maximum allowable E(B — V) —0.1 increased the derived 
distances by 5-15 per cent, depending on the models and age. 

As a check we plot in Fig. [7] the position of RX J0942AB in 
the CMD of the similarly-aged /3 Pic Association. Vic pho tometry 
for RX J0942.7-7726 was taken from Padgett et al. (2006) and for 
2MASS J0942 from its idenis magnitude and M4.5 spectral type, 
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Figure 8. UVW space velocities for RX J0942AB. Distances were derived from (left to right) 5, 8, 10, 12, 16 a nd 20 Myr Baraffe et al] h998h (top) and 
ISiess et all feoOO) (bottom) isochrones. Ellipses show the mean velocities and dispersions of young associations from lTorres et al ■ H2008I) - Argus (light green), 
Columba (blue), Tuc-Hor (green), TW Hya (magenta), Carina (yellow), Octans (grey), e Cha (cyan), ft Pic (red) and AB Dor (orange). Also plotted are the 
mean velocities of the LCC (triangle) and UCL (diamond) Sco-Cen subgroups, rj Cha (red cross; see MLB 10), Cha I (blue star) and Cha II (red star). Error 
bars on the velocities correspond to uncertainties in the observed proper motion and radial velocity at each distance. 



via the average colours of lBesselH dl99 ll) . Notwithstanding the un- 
certainties in transforming spectrophotometry of 2MASS J0942 to 
V and (V — Ic) (estimated from its synthetic R — Ic colour 
and 0.3 subtype spectral type error), the best-fitting distance to 
RX J0942AB is 120 pc, though distances of 100-140 pc are still 
reasonable given the spread in the CMD. Fig.UJis yet more evidence 
RX J0942.7-7726 and 2MASS J0942 are coeval and codistant. 



6.1 Orbital motion 



The models of ISiess et al. I d2000h realise a mass of 0.45 M Q for 
RX J0942.7-7726 and 0.2 M for 2MASSJ0942 (from broad- 
band colours and a 10 Myr age). The lBaraffeetal.ld 19981) mod- 
els give similar results but the derived mass es are stron gly depen- 
dent on the colour index used. We adopt the ISiess et al.l masses as 
they more accurately reproduce the eventual main sequence values. 
If we assume the physical separation of the stars is close to their 
42 arcsec angular separation, then at a distance of 100 pc the orbital 
period is ~325,000 years and 2MASS J0942 has an orbital velocity 
of ~0.3 km s" 1 around RX 10942.7-7726. Statistically, the orbital 
semi-major axis is likely to be slightly larger than the projected sep- 
aration, yielding an eve n longer period and smaller orbital velocity 
dFischer & M arcv 1992). Hence, a change in relative velocity of 
even ~1 km s _1 would be enough to perturb 2MASS J0942 out of 
such a wide orbit. To have avoided disruption, RX J0942AB must 
therefore have been bom in a quiescent dynamical environment and 
never interacted closely with other stars over its short lifetime. 



the weighted average PPMXL proper motion and WiFeS radial ve- 
locity (Table[]}. This clearly shows that, irrespective of the assumed 
distance (age) to the stars or model isochrones, the space motions 
do not agree with any of the known young kinematic groups in the 
solar neighbourhood. This is perhaps not surprising considering the 
location of the system. Ruling out membership in any of the nearby 
Chamaeleon groups (7/ Cha, e Cha, Cha I, II) due to their younger 
ages, only TWA and f3 Pic have ages congruent with RX J0942AB 
(~8-12 Myr). However, the system lies many tens of degrees on 
the sky from the main concentration of either group, and at a much 
greater distance. Given its fragile configuration and the dearth of 
high-density regions or high-mass stars to power any dynamical in- 
teractions, it is implausible RX J0942AB was ejected from either 
group early in its evolution. Alternatively, RX I0942AB has a sim- 
ilar age, distance and lies adjacent to the nearby LCC subgroup of 
Sco-Cen (see Fig. [Q, whose southern ex tent may be as young as 
1 1-12 Myr (Preibisch & Mamaiekl l2008T) . However, the space mo- 
tion of the system in Fig.[8]also does not ag ree with that previously 
found for the subgroup dChen et al.ll201ll) . so it is possible some 
sort of dispersal process may be at work. 

To test this hypothesis and obtain kinematic distances and 
ejection velocities, we performed dynamical trace-back simu- 
lations, following the method described in MLB 10 and using 
the epicyclic approximation to Ga lactic dynamics formulated by 
Mak arov. Oiling, & Tettbenl d2004l) . We took the present-day ve- 
locitie s and positions of T W Hya, j3 Pic and other young groups 
from iTorres et al.l d2008l) and those of LC C and UCL from 
iMamaiek et alj d2000h and IChen etal] 12011 PI. The simulations 



6.2 Space motion 

Having estimated a distance to the system, its heliocentric UVW 
space motion can be determined. Plotted in Fig.[8]are the velocities 
derived for RX J0942AB from 5-20 Myr isochronal distances and 



2 Unlike r] Cha, which can be considered a point source, the other groups 
have considerable spatial extent (o~xyz ~ 10—40 pc). The simulations as- 
sume the mean group position and velocity are representative of the ejection 
point and can be used to trace its motion back in time. Ejection from another 
position will change the implied ejection velocity, distance and epoch. 
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Table 2. Results of dynamical simulations for RX J0942AB and nearby groups 
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(X) AUVW is the vector magnitude of the difference between the observed and predicted space motion at 
each ejection epoch and current distance. The other quantities are given at the point of minimum AUVW. 
(f) Only these five groups had AUVW less than the expected velocity error at some region in the 50-150 pc, 
—20 < teject < Myr parameter space of the simulations. 



were performed over a range of plausible ejection times (—20 < 
t < Myr) and current distances (50 < do < 150 pc). Because the 
proper motion and radial velocity of RX J0942.7— 7726 dominate 
the weighted average of the pair, we ran the simulations for both 
the PPMXL/MFeS average values and those of RX J0942.7-7726 
alone, using the best-available data from UCAC3 and FEROS (see 

m- 

The results of the trace-back simulations are summarised in 
Table |2] Only five of the 14 groups plotted in Figure [8] gave ac- 
ceptable AUVW values (see notes to Table |2j. Notably, f3 Pic is 
ruled out as a possible birthplace for the system. Although per- 
mitted by the simulations, origin in TW Hya requires an implausi- 
bly large ejection velocity of 6-7 km s . Also allowed were the 
20-40 Myr-old Carina and Columba Associati ons (subdivisions o f 
GAYA: the Great Austral Young Association; iTorres et al.l 2008). 
Although known members of Carina (almost all solar-type) over- 
lap the position of RX J0942AB (Fig.Q} and lie at similar distances 
(85 ± 35 pc), both groups are much older than the 8-12 Myr we 
find for RX J0942AB. The similarly-aged Tuc-Hor Association is 
also a constituent of GAYA and is clearly more lithium-depleted 
than RX J0942.7— 7726 in Fig. [6] Moreover, the ejection epochs 
for Carina and Columba are well after the formation of the groups 
(when interactions should be rare) and require velocity changes of 
4-7 km s" 1 to move RX J0942AB to its present location. 



7 ORIGIN OF RX J0942AB 

The simulations yielded kinematic distances and ejection times 
from UCL and LCC similar to th e distances and ages of th e 
subgroups (110-140 pc, 11-17 Myr. IPreibisch & Mamaiekll2008h . 
Ages at the upper end of this range are ruled out by the lithium data 
for RX J0942.7— 7726, which suggests an age no older than j3 Pic. 
A sig nificant age spread in the su bgroups could alleviate this prob- 
lem; iMamaje^^e^eT^&Lieberj ( 20021) estimated that star forma- 
tion in the groups ceased around 5-10 Myr ago, so it is possible 
some members may be younger than the quoted age. In light of the 
dynamical simulations, which suggest Sco-Cen could have been 
complicit in the formation of RX J0942AB, we have identified two 
likely mechanisms for the origin of the system: 



7.1 'In-situ' formation in a turbulent gas flow 

The 'ejection' velocities required by the simulations (4—7 km s _1 ) 
are typical of the bulk turbulent or thermal motions in molecular 



clouds dLarson|[T98lh . We speculate that RX J0942AB was born 
in such a turbulent flow associated with the subgroups during their 
early evolution. If the flow was laminar over scales of several thou- 
sand AU it could presumably impart a large velocity to the system 
whilst keeping it intact. This scenario is analogous to those pro- 
posed jOTjhe_bjrfhofTWA i ^^ at around the same 
time (Ortega et al. 2009; Fernandez et al. 2008) and closely resem- 
bles the 'in-situ' star formation of FeigelsorT i 19961) . in which stars 
born in different parts of a molecular cloud inherit the region's tur- 
bulent velocity spread and disperse into the field over several Myr. 

Such an is o lated wide pre-MS binary is not unprecedented — 
iFeigelson et alj |2006) reported the discovery of the ~10 Myr, 
2000 AU F0/M0 binary 51 Eri/GJ 3305. With a distance of 30 pc, 
they ascribed the pair to the /3 Pic Association. The system lies 
some 100 deg distant on the sky (110 pc in space) from LCC, 
the supposed birthplace of j3 Pic. 51 Eri/GJ 3305 would need to 
have been born in gas displaced by ~10 km s _1 from the LCC 
group velocity to move to its current location in 10-12 Myr. We 
have proposed a similar scenario for the birth of RX J0942AB. 
These two systems join a growing number of similar binaries 
in the young groups kinematically linked to Sco-Cen, with sev- 
eral members of the TWA, /3 Pic and e Cha Associations hosting 
wide (a > 1000 AU), often hierarch i cal, multiple sy stems (e.g. 
iKastner et alJl2012l ; lLooper et alJl2010l : ICaballeroll2009b . Clearly it 
seems that the formation of sparse stellar groups can proceed in dy- 
namically quiescent conditions necessary for wide binary survival 
while still imparting modest velocity dispersions to group mem- 
bers. 

As noted in iJT] many of the these apparently 'isolated' pre- 
MS stars were later found to be members of sparse associations, 
spanning tens to hundreds of square degrees on the sky. While 
we ruled out the presence of other young stars in the immediate 
vicinity of RX J0942AB in ^3] it is possible RX J0942.7-7726 
and 2MASS J0942 are the first members of a hitherto-unknown 
group to be discovered. There are several hundred PPMXL detec- 
tions within a 10 degree radius of the pair that have congruent pho- 
tometry, distances and space motions (assuming a realistic range of 
radial velocities and a 10 Myr age), a handful of which lie within an 
arcminute of a ROSAT X-ray source (a first-order youth indicator). 
Confirmation of these stars as a coeval, co-moving association is 
outside the scope of this work, but it is possible that RX J0942AB, 
like 51 Eri/GJ 3305, formed in a small, unbound group on the out- 
skirts of Sco-Cen approximately 10 Myr ago. 
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7.2 Coincidental ejection from Sco-Cen? 

Altern atively, iMoeckel & Bate! d2010h and iKouwenhoven et al] 
d2010h found that their iV-body simulations could produce wide 
(a > 10 3-5 AU) binary systems in the haloes of dynami- 
cally evolving young clusters when two stars were coincidently 
ejected with similar v elocity vectors and becom e weakly mutu- 
ally bound. Moreover, IMoeckel & Clarke! d201lh recently showed 
that a small, transient population of wide binaries can persist in 
the halo of an evolving cluster and be 'frozen out' into the field 
when the time-scale of binary destruction exceeds that of the de- 
creasing stellar density. Old, wide binaries are rare (only a few 
pe r cent of systems have a > 10 4 AU in the solar-type sample 
of iDuquennov & MavoJ[l99lh , but a weakly-bound system could 
explain why RX J0942.7-7726 and 2MASS J0942 have radial ve- 
locities that differ by 2.7 km s . Given the errors on the mean 
velocities, this is a 2.7<r difference and well above the 0.3 km s _1 
variation expected due to orbital motion. 

The clusters in the iV-bod y simulations describe d above are 
typically very rich. For instance, Moec kel & Bate] d2010h evolved a 
cluster of ~1200 stars (stellar mass ~200 Mq ) with a half-mass ra- 
dius of only 10 4 AU (0.05 pc). There is no observational evidence 
that j3 Pic or TW Hya were ever in such a rich, dense configura- 
tion. In contrast, dynamical models sho w that r\ Cha may have been 
initia lly very dense (10 s stars pc~ 3 ; iMoraux. Lawson. & Clarke! 
1 20071) , but likely only possessed <100 members at birth and is 
spectroscopically older than RX J0942AB. In lieu of a nearby 
rich cluster, the early dynamical evolution of the Sco-Cen OB 
Association — perhaps via the dissolution of non-hierar chical few- 
body (TV < 10) systems (e.g. Sterzik & Durisen 1995) — appears 
to be the best scenario for the creation of RX J0942AB from the 
ejection and transient, weak interaction of two single stars. 

Improved kinematics (ideally from parallaxes) and better 
knowledge of the dispersed low-mass population of Sco-Cen are 
needed to ultimately determine the origin of RX 10942 AB. High- 
resolution radial velocities will make it possible to discriminate be- 
tween the coincidental ejection of two low-mass stars from Sco- 
Cen or the turbulent formation of RX J0942AB therein. 



8 FURTHER MULTIPLICITY? 

Our mean WiFeS radial velocity for RX J0942.7-7726 (20.7 ± 
0.4 km s , Table []}, differs significantly from that reported by 
ICovino et al] d 19971) (16.4 ± 2 km s~\ circa 1995). The vari- 
ation is well outside that expected from orbital motion around 
2MASS J0942 and so may be evidence of unresolved binarity. 
Sinc e a large fraction of M -dwarfs are seen in multiple systems 
(e.g. lFischer&Marcvlll992l) . it is not unreasonable to expect that 
many of the primaries of wide binaries are in fact close multi- 
ple sy s tems. Recent survey s (e.g. lMakarov. Zacharias. & Hennessvl 
2008; iFahertv et al] 1201 Ch have confirmed this and it is also 
seen in A^-body cluster sim ulations including primordial binaries 
dKouwenhoven et ail! 20 id ). Moreover, there are hints that the fre- 
quency of hierarchical sys tems may incre ase with separation, at 
least for M-d w arf sy stems dLaw et al.ll2010l) . 

iKohled 1200 lh did not detect a companion around 
RX J0942.7— 7726 in their speckle interferometry and direct 
imaging survey of Chamaeleon ROSAT sources. Their 0.13" 
(3.81 mag) detection t hreshold, the singly-peaked cross-correlation 
function reported by ICovino et al] d 19971) and the good fit to the 
CMD in Fig.|7]put strong constraints on the orbit and mass of any 



companion. For instance, a 0. 1 M@ star in a 5 AU (0.05" at 100 pc) 
orbit would induce an orbital velocity in RX J0942.7— 7726 of only 
1.7 km s _1 with a period of ~14 years. Such a companion could 
explain the velocity difference without being observed directly. 

RX J0942.7-7726 was observed 19 times during 1999-2005 
with FEROS on the ESO-1.5m and 2.2m telescopes at La Sillfl 
We have obtained the reduced spectra (E. Guenther, private com- 
munication) and derive a mean velocity of 18.5 ± 0.6 km s _1 . Ve- 
locities were computed by cross-correlation over the region 5900- 
6500 A against the Ml V star HP 36395, using an archival ELODIE 
( Prugn iel & Soubirarj 2004j) spectrum and its observed velocity 
(7.6 ± 0.5 km s- MWhite. Gabor. & Hillenbrand! |2007h . No evi- 
dence of a companion was visible in the cross-correlation functions 
and the individual velocities show no trend over six years of ob- 
servations. Some scatter outside the instrume ntal errors is presen t, 
probably as a result of chromospheric activity (Mur phy et al .1201 ll) . 

Intriguingly, t his FEROS mean velocity bisects the 
ICovino et al] d 19971) and our 2010-2011 WiFeS values. It also 
agrees within errors with the velocity derived for 2MASS J0942. 
While at first this may indicate that the two stars are co- 
moving, the contemporary WiFeS velocity for RX J0942.7— 7726 
(20.7 ± 0.4 km s~ 4 ) is inconsistent with both values. It is possible 
we are seeing temporal variation in the radial velocity between 
1995, 1999-2005 and 2010-2011. The long period and small 
amplitude of the variation — if it exists at all — means further radial 
velocity monitoring of RX J0942.7— 7726 (and high-contrast 
imaging) is necessary to confirm any unresolved binarity. 



9 CONCLUSION 

From new low- and medium-resolution spectroscopy we have 
shown that RX J0942.7-7726 and 2MASS J0942 are a pair of 
isolated, coeval (age ~10 Myr) and codistant (100-150 pc) pre- 
MS stars deep in the southern sky. Their 42 arcsec separation and 
the sparsity of other young stars in their vicinity mean they almost 
certainly form a true wide binary with a projected separation of 
4000-6000 AU. Both stars have proper motions that agree within 
errors and similar radial velocities. Their exact origin remains un- 
certain, but we propose they were born in turbulent gas near the 
LCC or UCL subgroups of the Sco-Cen OB Association. Similar 
birthplaces have been proposed for other wide pre-MS binaries like 
51 Eri/GJ 3305 and the unbound /3 Pic, TW Hya and e Cha Asso- 
ciations, whose members were probably born in similar turbulent 
flows in the region over the past 5-15 Myr. 

Alternatively, the small but significant radial velocity differ- 
ence (2-3 km s _1 ) we observed could imply the system is unbound, 
possibly as a result of the coincidental ejection of two single stars 
from the subgroups with similar velocity vectors. If confirmed as 
bound, the existence of RX J0942AB, 51 Eri/GJ 3305 and other 
wide binaries kinematically linked to Sco-Cen suggests that such 
fragile systems can survive the turbulent environment of their natal 
molecular clouds while still being dispersed with large velocities. 
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